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SUMMARY

Measurements of atmosphere-reflected radiation were conducted
on Cosmos-65 in the region 2250~ 3070 A with a resolution of 15A.
Two spectra are brought out in the work : the typical spectrum and the
spectrum with maximum readings. Both were observed near the equator with
the Sun near zenith.

When comparing the observed spectra with the computed, there is
observed, first of all, a significant number of details of which the corpu-~
ted spectra are devoid. The reason for this is because the computed curves
were plotted by a solar spectrum averaged in the 100 4 interval and thus
considerably smoothed out. Fundamentally, however, the course of observed
spectra and of the computed, just as their absolute intensities, coincide.
Some distinctions exist on the edges of the spectra: no rise could bhe de-
tected at A< 2400 A, whereas the drop at A~ 2950 L was found to be less
steep than might have been expected from the computed curves,

Comparison is made of the measured spectra with the results of
photometric observations on rockets and satellites.

[ ]
* *

An ultraviolet spectrophotometer was installed on the AES Cosmos-65
for measurement of solar radiation reflected by the atmosphere. The optical
axis of the device was oriented at an angle of 7° to the direction at nadir.
The orbit of the satellite had an inclination of 65° to equatorial plane.

A detailed description of the apparatus may be found in the work [1];
here we shall only recall some of its characteristics with reference to the
ultraviolet spectrophotometer. It constitutes a dual diffraction monochroma-~ i
tor operating in the region 2250~ 3070 A. The resolution of the device is

15 A and the effective visual angle is 2.5 «10~3 ster.; reading time: 1l nin,

* UL'TRAFTIOLETOVYY SPEKTR ZEMLI PO IZMERENIYAM SO SPUTNIKA " KOSMOS-65".
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The apparatus was switched on at the daytime side of the Earth.
Nearly 2500 spectra were obtained in the course of the flight. Their regis-
tration was conducted with the aid of a galvanometer oszecillograph on a
movie film. The ultraviolet spectrum was registered by two loops of different
sensitivity; the latter's ratio was about 1 to 3. The energy distribution
in the ultraviolet spectra varies not only with the genithal distance of the
Sun but also on the geographic latitude and from place to place, which is
linked with local ozone concentrations. In its longwave part the shape of
the spectrum is also influenced by the cloudiness, for at X > 2950 R a
notable part of solar light reaches the lower layers of the atmosphere, which
leads to albedo increase,

In spite of the variety of the enumerated factors, most of the spec-
tra obtained in similar conditions, have a like structure. Below we shall
compare and discuss two spectra obtained in the equatorial region in clear
weather : 1)typical spectrum, 2) spectrum with maximum observed intensities.
The first constitutes the bulk of spectra obtained in the tropical zone, the
second ones are encountered rather seldom (by about a factor of 20).

We could judge on the character of nebulosity in the region of ule
traviolet spectrum measurement not only from meteorological data but also
the readings of the photometer operating in the region 0.6 — O.85r~ s the
latter being a part of our alrborne apparatus,The registrograms of both
spectra are plotted in Figs.l a and § s whereas Fig. 2 shows the same curves
transposed into absolute units. To that effect we had to introduce the cor-
rections for the dependence of apparatus' sensitivity on wavelength and on
scale's nonlinearity.

The calibration of the device was performed in the same fashion as

in the case of AES Cosmos-5 [1], that is, with the help of two standard lamps

with uviol windows, a standard incendescence tube and a hydrogen lamp. Thus
a sufficiently high precision was attained when determining the relative
spectral sensitivity of the apparatus. The determination of the absolute
sensitivity was rendered more co mplex by the fact that the utilized stan-
dard sources of light did not fill the entire aperture of the spectrophoto-
meter, This led to a certain reconversion, which diminished the precision

of the reduction to about 25 percent.
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The theoretical computation of the spectrum of ultraviolet radiation,

reflected by the Earth's atmosphere, was conducted by a series of authors.
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curve 5 [3] and the curve 4 from ref. L4],
zenithal distance of the Sun equal to zero for a vertically-upward

for = i
The observed spectra of Fig. 2 have a great number of structural

out~oing radiation.
Getails not available on the calculated curves, This is due to the fact that
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when obtaining the computed curves we utiliged a solar spectrum averaged
over wide intervals in 100 A; moreover, the computed curves were plotted
by points separated by intervals of about the same magnitude. For comparison
we brought out in Fig. 3 a typical observed spectrum, averaged for 100 A
intervals (curve 1). The spectra 3 and 4 are fairly close to the spectrum
obtained by us, the spectrum 2 exceeds it by about 3 times and exceeds even
the maximum spectrum of Fig., 2. In spite of the analogy between the observed
spectrum, averaged in 100:& intervals, and the computed spectra [3, 4],

some discrepancies should be noted. In our spectra, we failed to detect any
tendency to rise at A < 21+0’~ . later, the spectrum drop at A ~ 295}» was
found to be less steep, which may have been expected from the computed curves,

The ultraviolet spectrum reflected by the atmosphere is determined
mainly by vertical distribution of ozone, and this is why the discrepancies
between the results of measurements and various computations will always
take place on account of the difference in the vertical distribution of ozone,
assumed in the calculations and factually observed at points of measurement.

In order to determine the spectral albedo of the terrestrial atmo-
sphere, it is necessary to compare the observed spectra with the solar spec-
trum. Spectra of the Sun, borrowed from the works [5 —— 7] and averaged
over 15 i intervals, are plotted in Fig, 4. The absolute standardization of
these spectra was performed on the basis of solar spectrum measurements in
the near-ultraviolet by Dunkelman and Scolnik [8]. Similar measurements were
recently carried out by G, F, Sitnik [9],‘%3tained for the solar constant
a value of 2.00 cal/cm2 mine close to the Johnson result, but on the basis
of different values of ultraviolet and infrared corrections. The Sitnik measu-
rements in the ultraviolet region give values of absolute intensity of solar
radiation 30 percent lower than those of [8]. These values are closer to
the earlier measurements by Pettit [10]. During the analysis of atmosphere
spectra, the absolute values of solar radiation intensity, borrowed from
[5—= 7] and plotted in Fig, &4, were multiplied by 0.7.

Comparison of the solar spectrum with those of the atmosphere, obtained
with about identical resolution, allows to detect a great analogy in the
structure of both spectra. Their details are identical; however, the drop.in
atmosphere spectra with wavelength decrease is much steeper than in the solar

spectrum, which is induced by rise of absorption by ozone.




When comparing the spectra it is possible to ascertain that various
details of the solar spectra recur in the atmosphere spectra with a differ-
ent degree of clarity. Moreover, in different atmosphere spectra even iden-
tical details are not always proportional,., This is partly explained by the
fact that the device's outlet slit shifts by steps of 10} and not conti-
nuously, while performing the spectrum reading, and has within the 7’1 limits
a certain clearance, Another cause consists in the characteristic variation
of the ozone layer.

When varying near the ozone band maximum the light fluxes were near
threshold. This is why the measurements in this region are beset with notable
errors. At measurements of small signals the errors increase on account of
noiseinstability effect, device's nonlinearity at small signals and also
because the signal and the noise are compunded as squares. Although the last
two factors were taken into account during analysis of spectra, it did not
fully prevent the errors from increasing.

The atmosphere albedo monotonically decreases in the region investiga-
ted as the wavelength diminishes; this is due to absorption by ozone.
Compiled below are the mean albedo values for 100 K intervals. In order to
obtain the zlbedo we must know the atmosphere's scattering indicatrix, which
is dependent on the vertical distribution of ozone and whose calculation is
rather cumbersome. This is why we assume for simplicity the atmosphere to be
here diffusively-reflecting

(-3

Ny A 2600 2800 2850 2900 2950
«, % 0.1 0.115 0.135 0.16 0.215
The spectra obtained by us may be compared with the earlier conducted

vhotometric measurements aboard rockets and satellites. The results obtained
by Hennes et al [11] and Friedman et al [12] are brought out in Fig. 3.
A licht filter with transmission maximum at 2600 R and at curve width half
vay from transmission maximum of 100 Z. was utilized in [11]. In [12] the
light filter's transmission maximum was at 2550 L, and the curve width helf-

way from transmission maximum of 140 A. The zenithal distance from the Sun

during these measurements was respectively of 22 and 49°, The result of [11]
°
was equal to 5 1077 e::'g/cm‘2 sec ster A, that of [12] — 2 - 1072 ers.cm®- sece
-]
sterad -A. These values may be approximately reconverted for the case when the

Sun is at zenith,
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Applying the method of [3] and assuming that the percent of ozone
content in the air does not vary with height above 40 km (parameter v = 1),

we obtain
1+ cos?6

0 TR .
1 Lo 14+ secH

In this case the measurements of [11] must have given 5 010"3 erge
cmz-sec-steroi s and those of [12] — 3.5 010'2erg/cm2- sec°ster'3.

At v = 0.66, which satisfies best the results of [12], the last
quantity would have been equal to 3.25 +10~2. The measurements of [11]
agree rather well with our own; a significant part of spectra obtained by us
3 erg/cm?'- sec
sterad -k in the region 2600 A. Measurements of [12] exceed substantially
the intensity maxima obtained by us in the region 2550 L

for small zenithal distances from the Sun, had readings ~~5 10

The authors extend their thanks to Yu.V. Yaromenko, V. P. Malin and
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experiment.
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